Introduction: people with disabilities have been identified as a key risk population for HIV. The aim of this study was to investigate HIV status, knowledge, attitudes, behaviours and its correlates in persons with and without disabilities in South Africa. Methods: cross-sectional data of 26404 participants 15 years and older from the "2012 South African national HIV prevalence, incidence and behaviour survey" were analysed.
Introduction
"People with disabilities are at risk for exposure to HIV infection and are less likely to access prevention, testing and treatment" [1] .
Several studies reported that persons with disabilities have lower levels of knowledge on HIV/AIDS [2] [3] [4] , and engage more frequently in HIV sexual risk behaviour [3] , such as more often involved transactional sex [5] and experienced increased risk of sexual violence [5] . Among people with disabilities in sub-Saharan Africa, the HIV prevalence varied across 13 studies from 1.1% to 29%, and the pooled rate of HIV infection in people with disabilities compared to the general population was "1.31 (1.02-1.69) overall; 1.16 (0.71-1.87) among people with mental illness or intellectual disabilities and 1.07 (0.58-1.95) among people with hearing disabilities" [6] . In a more recent study in Cameroon, De Beaudrap et al. [5] found that 3.9% in the control population had a positive HIV test result compared with 6.8% in people with disabilities. In Uganda, persons with disabilities also reported having a sexually transmitted disease (STD) within the last 12 months at significantly higher rates than peers without disabilities [2] . Among persons with disability, sexual violence and sex work were strongly associated with increased risk of HIV infection in Cameroon [5] . There is limited information on HIV status, knowledge, attitudes and behaviours and its correlates in Africa, including South Africa [1] . Therefore, the aim of this study was to investigate HIV status, knowledge, attitudes, behaviours and its correlates in persons with and without disabilities in South Africa.
Methods
Data and sampling: cross-sectional data from the "2012 South African national HIV prevalence, incidence, and behaviour survey" were analysed [7] . The sampling strategy was stratified by province, type of geolocality and predominant population or racial groups.
Using multistage sampling, a random sample of "enumeration areas" (EAs) was selected and within EAs households were randomly selected. All individuals within a household were eligible to participate. Trained and supervised field workers interviewadministered a questionnaire and nurses collected dried blood spots (DBS) specimens. Informed consent was attained prior to the conduct of the interview and DBS collection. The detailed survey methods are described elsewhere [7] . This analysis is based on data on individuals aged 15 years and older who participated in the survey. The study survey proposal was approved by the "HSRC Research Ethics Committee (REC: 5/17/11/10)" and by the "Centers for Disease Control and Prevention" (CDC). The response rate for participating in the survey at the household level was 84.7% and for HIV testing 67.5%.
Measures: disability was assessed with the question, "Do you have any disability" and the type of disability: "physical (spinal injury, loss of limb, etc.); sight; hearing; communication or speech, and mental or psychiatric illness)" [7] . Socio-economic measures included age, educational level, gross monthly income, and area of residence [7] .
HIV and antiretroviral (ARV) status. Dried blood spots (DBS) specimens were tested anonymously for HIV antibodies. Samples that tested positive for HIV-1 antibodies were tested for the presence of ARVs; more details [8] . HIV/AIDS knowledge was assessed with eight items, e.g., "Can AIDS be cured" Response options were "yes", "no" or "unsure" [7] . Only correct responses were scored with one and incorrect or unsure responses with zero, to arrive at a summary score; scores 6 or more were classified as high and scores 0-5 as low.
Cronbach alpha of this scale was 0.69 in this sample. In addition, one item assessed knowledge of a place nearby where one get an HIV test.
HIV/AIDS stigma was measured with seven items, e.g., "If you knew that a shopkeeper or food seller had HIV, would you buy food from them" [7] Response options were "yes", "no" or "unsure." Only stigmatizing, including unsure, responses were scored with one and non-stigmatizing with zero, to arrive at a summary score; scores 3 or more were classified as high and scores 0-2 as low. Cronbach alpha of this scale was 0.58 in this sample. Sexual risk behaviour questions included, 1) "Have you had sex during the past 12 months" 2) "Overall, how many sexual partners did you have during the past 12 months" (Coded two or more=1 and 0 to 1 sexual partner=0). 3) "In the past six months, how many sex partners have you had whose HIV status you did not know at the time that you had sex" (Coded 1 or more=1 and none=0). 4) "Most recent person with whom you had sex in the past 12 months" (Responses ranged from 1=husband or wife to 4=casual partner and 5=someone whom you paid for sex) (Coded 1 or 4=1 and others=0). 5) "How often do you use a condom with this particular partner" (Inconsistent condom use was coded every time=0 and almost every time or sometimes=1) 6) "Did you use a condom last sex" (Yes, No) 7) "The last time you had sex, did you drink alcohol before sex" (Yes, No) Men were also asked, "Have you been circumcised" (Yes, No) [7] .
Intimate partner violence. Participants who conceded that they were in an intimate relationship responded to five intimate partner violence questions, e.g. "In the past 12 months, a partner has hit me (with a fist or slap or something else that could hurt me)." "In the past 12 months, a partner has forced me to have sex against my wishes by using violence or threatening violence." (Response options were "yes" and "no") [7, 9] . A positive response to any of the five questions was classified as intimate partner violence, and a positive response to the second question as sexual violence victimization. Psychological distress was measured with the 10-item "Kessler Psychological Distress Scale (K-10)", e.g., "In the past 30 days, how often did you feel so restless that you could not sit still" Response options ranged from 1= "none of the time" to 5= "all the time." These scores were added-up, with higher total scores indicating higher psychological distress [10] . A cut-off of 20 scores and more for detecting depression and anxiety disorders was used [10] . Cronbach alpha for the K-10 in this sample was 0.90. Hazardous or harmful alcohol use was assessed with the 10-item "Alcohol Disorder Identification Test (AUDIT)," e.g., "How often did you have a drink containing alcohol in the past 12 months" [11] . Response options range from 0 to 4, with a summed total range from 0 to 40 scores; a score of 8 or more indicated hazardous or harmful alcohol use [11] . Cronbach alpha for the AUDIT in this sample was 0.84. Data analysis: descriptive statistics were used to summarize the prevalence of study variables. Pearson Chi-square was used to test for differences by disability status. Multivariable logistic regression was used to estimate the impact of disability status on HIV/AIDS knowledge, HIV/AIDS stigma, sexual risk behaviours and psychological distress. In addition, multivariable logistic regression was utilized to estimate associations with HIV positive status for persons with disability and persons without disability separately. All variables that were statistically significant at the P <0.05 levels in bivariate analyses were included in the multivariable model. In the paper, weighted percentages are presented. The "svy" command was utilized to take into account the multi-stage cluster design of the survey. All statistical analyses were performed utilizing Stata software version 12 (Stata Corp., College Station, TX, USA).
Results
Sample characteristics: from the total sample of 26404 participants 15 years and older, 1348 (5.3%) had a disability. Persons with a disability were older (median age 52 years, IQR=24; versus 36 years, IQR=29), more often men, had a lower education and lower income and more likely living in a rural area than persons without disability ( Table 1) . (Table 3) . (Table 4 ).
HIV status and risk variables by

Discussion
The study aimed at investigating HIV status, knowledge, attitudes and behaviours and its correlates in persons with and without disabilities in South Africa. The study found a high prevalence of HIV infection in persons with disabilities (16.7%), in particular in those with hearing impairment (31.6%). In the review of HIV prevalence among people with disabilities in sub-Saharan Africa, people with disabilities and in particular hearing disabilities were not found to have a lower risk for HIV infection than people without disabilities [6] and in a study in Cameroon at higher risk [5] . In the case of hearing disabilities, the review [6] notes that they have more often-inaccurate HIV knowledge. This study confirmed that persons with hearing impairment had together with persons with communication and speech impairment (21.6% and 5.9% high HIV/AIDS knowledge, respectively) had the poorest HIV/AIDS knowledge among the different types of disabilities. Consistent with a previous study [5] , this study shows that people with disabilities have additional disadvantages such as lower education and lower income compared to persons with disabilities, which makes them even more vulnerable to HIV risk. Consistent with previous studies [2] [3] [4] , this study found in bivariate analysis that persons with disabilities had lower levels of knowledge on HIV/AIDS than persons without disabilities. Also, in agreement with several studies [3, 5] , this study found that persons with disabilities engaged more often in HIV sexual risk behaviours, such as having multiple sexual partners and casual or transactional sex, than their counterparts without disabilities. The finding that individuals with a disability experienced more psychological distress than in persons without disability may refer to the additional mental distress people with disability suffer from due to their impairments.
This study found that in both groups (with and without disability), psychological distress and high HIV stigma were associated with increased prevalence of HIV infection. This finding emphasises the need for mental health and stigma prevention interventions. While sexual violence was associated with increased risk of HIV infection in Cameroon [5] , this study could not find such an association. These differences may be attributed to different ways of assessing sexual violence. 
Study strength and limitations
Conclusion
The study found a high prevalence of HIV infection in persons with disabilities, in particular in those with hearing impairment. In some areas, persons with disability showed lower knowledge and higher risk behaviours than persons without disabilities. There is a need to strengthen HIV information and communication strategies geared towards targeting people with all types of disabilities.
What is known about this topic  People with disabilities are at risk for exposure to HIV infection and are less likely to access prevention, testing and treatment;
 In persons with disabilities the HIV prevalence varied across 13 studies in sub-Saharan Africa from 1.1% to 29%. Tables   Table 1: sample characteristics by disability status 
What this study adds
